WHAT IS CLAIMED IS: 



A coordinate input apparatus for inputting 
three-dimensional coordinates, comprising: 

designation means, having a. light emission device, 
for designating a three-dimensional position; 

a plurality of line sensors for receiving light 
emitted by the light emission device and determining a 
three-dimensional po\ition where the light emission 
device exists; and 

calculation means tor calculating three- 
dimensional coordinates of ^ position where said 
designation means exists, based on a determined value 
obtained by said plurality of lifcje sensors, 

2 . Th«k coordinate input apparatus according to 
aim 1, wherein s^iid plurality of line sensors 
comprise : 

a line sensor arranged in a first direction; and 
a line sensor arranged in a second direction which 
is perpendicular to the firl^t direction, 

wherein at least one of^he first or second 
direction includes a plurality oil line sensors. 




3 . The coordinate input apparatus according to 
claim 1, wherein the light emission devisee emits light 
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in a predetermined cycle, each of said plurality of line 
sensors comprises an electronic shutter function, and 
the electronic shutter function is turned on and off 
with a phase synchronous with the light emission cycle 
of the light emission device or a cycle which is an 
integral multiple\of the light emission cycle. 

4 . The coordinate input apparatus according to 
claim 1, wherein said Calculation means calculates 
relative three -dimensional coordinates of said 
designation means with respect to the plurality of line 
sensors, based on a plurality of two-dimensional data 
arid difference between the twor-dimensional data 
determined by said plurality of\line sensors. 

5 . The coordinate input apparatus according to 
claim 3, wherein each of said plurality of line sensors 
is a ring-type CCD comprising a cyclical charge transfer 
path constructed with a plurality of cfells, 

wherein each charge is simultaneously transferred 
from arbitrary photoelectric transducers\arranged in 
line to the cyclical charge transfer path\and circulated 
in the cyclical charge transfer path in a dycle 
synchronous with turning on and off the electronic 
shutter function, and each time the charge circulates 
once, new charge is added from the same photoelectric 
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transducer and accumulated. 

6 . \ The coordinate input apparatus according to 
claim 5, wherein in each of said plurality of line 
sensors, a signal reader is connected to a cell of the 
cyclical charge Vransfer path, and outputs a voltage 
proportional to aV:harge passing the cell to an external 
unit . \ 

7 . The coordinate input apparatus according to 
claim 5, wherein the electronic shutter function is 
turned on at each timing \pf light-on and light-off of 
the light emission device A and transfers charges 
accumulated at each timing $p an adjacent cell in the 
cyclical charge transfer patm. 

8 . The coordinate input apparatus according to 
claim 6, wherein the signal reader reads out a voltage 
proportional to a difference between charges of two 
adjacent cells. \ 

9 . The coordinate input apparatus according to 
claim 5, wherein in said plurality of lrne sensors, a 
control for circulating a charge while accumulating 
charges by turning on and off the electronic shutter 
function, and a control for circulating a charge while 
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halting theNaccumulation of charges by turning off the 
electronic shunter function, are executed by an external 
unit . 

10 . The coordinate input apparatus according to 
claim 3, further comprising a photoreception device for 
synchronizing light emission of the light emission 
device with the electronic shutter function. 



IX A control method of \ coordinate input 
apparatus \f or inputting three-dimensional coordinates , 
comprising Vhe steps of: 

inputting a three-dimensional position of a light 
emission device based on light emission of the light 
emission device) 

determining the three-dimensional position where 
the light emi ssion\ device exists based on light emitted 
by the light emission device and received by a plurality 
of line sensors; and 

calculating thre^-dimensional coordinates of the 
position where the light\emission device exists, based 
on a determined value obtained in said determining step. 



12 . Thfe control method of a coordinate input 
apparatus according to claim 11, wherein said plurality 
of line sensors qpmprise: 
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line sensor arranged in a first direction; and 
a Yine sensor arranged in a second direction which 

is perpendicular to the first direction, 

wherein at least one of the first or second 

direction includes a plurality of line sensors. 

13 . The control method of a coordinate input 
apparatus according to claim 11, wherein the light 
emission device e^mits light in a predetermined cycle, 
each of said plurality of line sensors comprises an 
electronic shutter \ function, and the electronic shutter 
function is turned ©n and off with a phase synchronous 
with the light emission cycle of the light emission 
device or a cycle whifch is an integral multiple of the 
light emission cycle. \ 

14.. The control method of a coordinate input 
apparatus according to claim 11, wherein in said 
calculation step, relative\ three-dimensional coordinates 
of the light emission device with respect to the 
plurality of line sensors ard calculated based on a 
plurality of two-dimensional data and difference between 
the two-dimensional data deterirtined by said plurality of 
line sensors. \ 



15. The control method of\a coordinate input 
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apparatus according to claim 13, wherein each of said 
plurality of line sensors is a ring-type CCD comprising 
a cyclical charge transfer path constructed with a 
plurality of cells, 

wherein each charge is simultaneously transferred 
from arbitrary photoelectric transducers arranged in 
line to the cVclical charge transfer path and circulated 
in the cyclical^ charge transfer path in a cycle 
synchronous with\turning on and off the electronic 
shutter function, \and each time the charge circulates 
once, new charge is\ added from the same photoelectric 
transducer and accumulated. 

16. The contro^ method of a coordinate input 
apparatus according to cVaim 15, wherein in each of said 
plurality of line sensors\ a signal reader is connected 
to a cell of the cyclical Aharge transfer path, and 
outputs a voltage proportiori^il to a charge passing the 
cell to an external unit, 

17 . The control method a coordinate input 
apparatus according to claim 15, ^herein the electronic 
shutter function is turned on at eakch timing of light-on 
and light-off of the light emission oevice, and 
transfers charges accumulated at each\ timing to an 
adjacent cell in the cyclical charge transfer path. 
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18\ The control method of a coordinate input 
apparatus according to claim 16, wherein the signal 
reader readsXout a voltage proportional to a difference 
between charges of two adjacent cells. 

19 . The control method of a coordinate input 
apparatus according to claim 15, wherein in said 
plurality of line sensors, a control for circulating a 
charge while accumulating charges by turning on and off 
the electronic shutter function, and a control for 
circulating a charge whil& halting the accumulation of 
charges by turning off the ^electronic shutter function, 
are executed by an external Vnit. 

20. The control method\of a coordinate input 
apparatus according to claim 13\ further comprising, a 
step of synchronizing light emission of the light 
emission device with the electronic shutter function by 
using a photoreception device. \ 

21. A compurer-readable memoty storing program 
6des for controlling \a coordinate input apparatus which 

inputs three-dimensional coordinates, said memory 
comprising: \ 

program codes for ar\ input step of inputting a 
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three-dimensional position of a light emission device 
based on lVght emission of the light emission device; 

program codes for a determining step of 
determining khe three-dimensional position where the 
light emission device exists based on light emitted by 
the light emission device and received by a plurality of 
line sensors; and 

program codes for a calculation step of 
calculating threeVdimensional coordinates of the 
position where the\ light emission device exists, based 
on a determined value obtained in said determining step. 

22. A coordinate input apparatus for inputting 
three-dimensional coordinates , comprising : 

designation meansV having a light emission device, 
for designating a three-kimensional position; 

a plurality of line\ sensors for receiving light 
emitted by the light emission device and determining a 
three-dimensional position where the light emission 
device exists; \ 

a photoreception device\for receiving light 
emitted by the light emission device; 

calculation means for calculating three- 
dimensional coordinates of a position where said 
designation means exists, based on\a determined value 
obtained by said plurality of line sensors; and 



synchronisation means for synchronizing a light 
emission cycle ofv the light emission device with a 
photoreception cycJ^e of said line sensors based on a 
signal outputted by \aid photoreception device. 
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23 . The coordinate input apparatus according to 
claim 22^ wherein said plurality of line sensors 
comprise : 

a line^sensor arranged in a first direction; and 
a line sensor arranged in a second direction which 
is perpendicular \s^p the first direction, 

wherein at leatst one of the first or second 
direction includes a plurality of line sensors. 
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15 24. The coordinat^v input apparatus according to 

claim 22, wherein the light Remission device emits light 
in a predetermined cycle, eactryof said plurality of line 
sensors comprises an electronic \hutter function, and 
the electronic shutter function is\turned on and off 

20 with a phase synchronous with the light emission cycle 
of the light emission device or a cyclev which is an 
integral multiple of the light emission cVcle. 
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25. The coordinate input apparatus according to 
claim 22, wherein said calculation means calculates 
relative three-dimensional coordinates of said \ 



designation means with respect to the plurality of line 
sensors, b\sed on a plurality of two-dimensional data 
and difference between the two-dimensional data 
determined by ^said plurality of line sensors. 



26. The coordinate input apparatus according to 
claim 24, wherein each of said plurality of line sensors 
is a ring-type CCD Comprising a cyclical charge transfer 
path constructed witn^ a plurality of cells, 

10 wherein each chaVge is simultaneously transferred 

from arbitrary photoelectric transducers arranged in 
line to the cyclical change transfer path and circulated 
in the cyclical charge transfer path in a cycle 
synchronous with turning on\and off the electronic 

15 shutter function, and each time the charge circulates 
once, new charge is added f ronk the same photoelectric 
transducer and accumulated. 
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27. The coordinate input apparatus according to 
claim 26, wherein in each of said plurality of line 
sensors, a signal reader is connected to a cell of the 
cyclical charge transfer path, and ouftputs a voltage 
proportional to a charge passing the ce\Ll to an external 
unit . 



28 



The coordinate input apparatus \according to 
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claim 26,\wherein the electronic shutter function is 
turned on acs.each timing of light-on and light-off of 
the light emission device, and transfers charges 
accumulated at each timing to an adjacent cell in the 
cyclical charge transfer path. 

29. The coordinate input apparatus according to 
claim 27, wherein the signal reader reads out a voltage 
proportional to a difference between charges of two 
adjacent cells. \ 

30. The coordinate i^put apparatus according to 
claim 26, wherein in said plurality of line sensors, a 
control for circulating a charge while accumulating 
charges by turning on and off the^ electronic shutter 
function, and a control for circulating a charge while 
halting the accumulation of chargesyby turning off the 
electronic shutter function, are executed by an external 
unit. . \ 

31. The coordinate input apparatus according to 
claim 26, wherein in said plurality of line sensors, a 
number of times of accumulation of the charge is 
controlled in accordance with a received amount of light 
which has been emitted by the light emission device. 
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\ 32. The coordinate input apparatus according to 
claim 2A, wherein said designation means includes a 
plurality\of switches , 

the l\ght emission device emits light based on one 
of a pluralit\ of different modulation signals modulated 
by a carrier frequency higher than the predetermined 
cycle, and \ 

selection frorfc the plurality of different 
modulation signals is\made by the plurality of switches. 

33. The coordinate input apparatus according to 
claim 32, wherein said synchronization means comprises 
generation means for generating a group of signals 
representing auxiliary data, Yndicative of time axis 
data of a signal from the lighui emission device and 
switch data for the plurality of\switches of said 
designation means, based on a sigrml. obtained by 
inputting a signal from the photoreoeption device to a 
band-pass filter having the same frequency 
characteristic as the carrier frequency^ and 

based on the group of signals generated by the 
generation means, the light emission cyclexpf the light 
emission device and the photoreception cycle\of said 
plurality of line sensors are synchronized. \ 



34, 



The coordinate input apparatus according to 
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claim 33, wherein said synchronization means executes a 
timing sequence, serving as a control signal of said 
plurality of line ser^ors, by referring to an arbitrary 
light-on timing of the \ight emission device obtained by 
the group of signals, and\epeats the timing sequence 
each time coordinate data for\a point is processed. 



[5. A control method of a coordinate input 
apparatus for inputting three-dimensional coordinates, 
comprising the steps of: 

receiWing light, emitted by a designation device 
having a light emission device, with a plurality of line 
sensors and determining a three-dimensional position 
where the light\emission device exists; 

receiving ld.ght, emitted by the light emission 
device, with a phoopreception device; 

calculating thVee-dimensional coordinates of a 
position where the light emission device exists, based 
on a determined value obtained in said determining step; 

synchronizing a light emission cycle of the light 
emission device with a phoooreception cycle of the line 
sensors based on a signal ou\putted by the 
phptoreception device. 




36. The control method of a coordinate input 
apparatus according to\claim 35, wherein said plurality 



of lifcie sensors comprise: 

a\line sensor arranged in a first direction; and 
a lYne sensor arranged in a second direction which 
is perpendicular to the first direction, 

whereiiA at least one of the first or second 
direction includes a plurality of line sensors. 



37. The control method of a coordinate input 
apparatus according Usj> claim 35, wherein the light 

10 emission device emits Isight in a predetermined cycle, 
each of said plurality ol£ line sensors comprises an 
electronic shutter functicm, and the electronic shutter 
function is turned on and oftf with a phase synchronous 
with the light emission cycle\of the light emission 

15 device or a cycle which is an integral multiple of the 
light emission cycle. 



38. The control method of a coordinate input 
apparatus according to claim 35, wherein in said 

20 calculation step, relative three-dimer^sional coordinates 
of the light emission device with respect to the 
plurality of line sensors are calculatedVbased on a 
plurality of two-dimensional data and difference between 
the two-dimensional data determined in saiq determining 

25 step. 
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^9 . The control method of a coordinate input 
apparatuk according to claim 37, wherein each of said 
plurality of line sensors is a ring-type CCD comprising 
a cyclical charge transfer path constructed with a 
plurality of ceisls, 

wherein eacK charge is simultaneously transferred 
from arbitrary photoelectric transducers arranged in 
line to the cyclical \ charge transfer path and circulated 
in the cyclical charga transfer path in a cycle 
synchronous with turning on and off the electronic 
shutter function, and each time the charge circulates 
once, new charge is added \from the same photoelectric 
transducer and accumulated. 
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15 40. The control methoQ of a coordinate input 

apparatus according to claim 39L wherein in each of said 
plurality of line sensors, a signal reader is connected 
to a cell of the cyclical charge \transf er path, and 
outputs a voltage proportional to ^ charge passing the 

20 cell to an external unit. 
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41. The control method of a coordinate input 
apparatus according to claim 39, wherein the electronic 
shutter function is turned on at each timing of light-on 
and light-off of the light emission devic^, and 
transfers charges accumulated at each timinb to an 
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adjaaent cell in the cyclical charge transfer path. 

42\. The control method of a coordinate input 
apparatus Naccording to claim 40, wherein the signal 
reader reads out a voltage proportional to a difference 
between charges of two adjacent cells. 

43 . Ttfle control method of a coordinate input 
apparatus according to claim 39, wherein in said 
plurality of lirwe sensors, a control for circulating a 
charge while accumulating charges by turning on and off 
the electronic shutter function, and a control for 
circulating a charae while halting the accumulation of 
charges by turning ®ff the electronic shutter function, 
are executed by an external unit. 

44. The control method of a coordinate input 
apparatus according to claim 39, wherein in the 
plurality of line sensors, a number of times of 
accumulation of the charge is controlled in accordance 
with a received amount of Mght which has been emitted 
by the light emission devicA. 

45. The control methodXof a coordinate input 
apparatus according to claim 37 \ wherein said 
designation device includes a plurality of switches, 



the light emission device emits light based on one 
of a piuraiity of different modulation signals modulated 
by a carrier\f requency higher than the predetermined 
cycle, and 

selection £rom the plurality of different 
modulation signals Vs made by the plurality of switches. 



46. The control method of a coordinate input 
apparatus according to c\aim 45, wherein said 

1.0 synchronizing step comprises a step of generating a 

group of signals representing auxiliary data, indicative 
of time axis data of a signal from the light emission 
device and switch data for the plurality of switches, 
based on a signal obtained by inputting a signal from 

15 the photoreception device to a ftand-pass filter having 
the same frequency characteristic^ as the carrier 
frequency, and 

based on the group of signal generated in the 
generation step, the light emission^ cycle of the light 

20 emission device and the photoreception cycle of the 
plurality of line sensors are synchronized. 
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47 . The control method of a cooVdinate input 
apparatus according to claim 46, wherein\ in said 
synchronizing step, a timing sequence, setving as a 
control signal of said plurality of line sensors, is 
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executed by referring to an arbitrary light-on timing of 
the lighbv emission device obtained by the group of 
signals, and\the timing sequence is repeated each time 
coordinate data^for a point is processed. 

48. A computerNreadable memory storing program 
codes f^snr controlling a coordinate input apparatus which 
inputs three-dimensional coordinates, said memory 
comprising :> 

prograJn codes for a determining step of receiving 
light, emitteA by a designation device having a light 
emission device\ with a plurality of line sensors and 
determining a thr^ee-dimensional position where the light 
emission device exists; 

program codes \f or a photoreception step of 
receiving light, emitted by the light emission device, 
with a photoreception device; 

program codes for V calculation step of 
calculating three-dimensional coordinates of a position 
where the light emission device exists, based on a 
determined value obtained in isaid determining step; 

program codes for a synchronizing step of 
synchronizing a light emission cvcle of the light 
emission device with a photoreceptYon cycle of the line 
sensors based on a signal outputted\>y the 
photoreception device , 
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49. \ A coordinate input apparatus for inputting 
three-dimensional coordinates , comprising : 

designation means for designating a three- 
dimensional position, said designation means having a 
light emission\ device and a plurality of switches; 

a plurality of line sensors for receiving light 
emitted by the light emission device and determining a 
three-dimensional\position where the light emission 
device exists; \ 

a photoreception device for receiving light 
emitted by the light \emission device; 

binarization means for binarizing an output signal 
of said photoreception \device; 

calculation means \f or calculating three- 
dimensional coordinates of a position where said 
designation means exists Based on a binarized signal 
output ted by said binarization means and a determined 
value obtained by said plurality of line sensors. 

50. TheV coordinate input apparatus according to 
cla^Lm 49, whereimsaid binarization means comprises 
generation means fo^r generating a threshold value signal 
for binarizing the output signal, 

wherein a level \f the threshold value signal 
generated by said generation means is formed by a sum of 
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a first ^signal, a second signal, and a third signal. 

51. \ The coordinate input apparatus according to 
claim 50, wherein the first signal is generated by- 
inputting the\ output signal of said photoreception 
device to a low-pass filter, a delay circuit, and a 
damping circuit\ 

52 . The coordinate input apparatus according to 
claim 50, wherein the second signal is a constant signal 
generated based on a\DC voltage. 

53 . The coordinate input apparatus according to 
claim 50, wherein the toird signal is generated by 
inputting the binarized sYgnal, outputted by said 
binarization means, to a N©T circuit and a damping 
circuit. \ 

54. The coordinate input apparatus according to 
claim 49, wherein said pluralitW of line sensors 
comprise: \ 

a line sensor arranged in k first direction; and 
a line sensor arranged in a\ second direction which 

is perpendicular to the first direction, 

wherein at least one of the first or second 

direction includes a plurality of line sensors. 
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55. Vrhe coordinate input apparatus according to 
claim 49, wheVein the light emission device emits light 
in a predetermined cycle, each of said plurality of line 
sensors comprised an electronic shutter function, and 
the electronic shuVter function is turned on and off 
with a phase synchronous with the light emission cycle 
of the light emission device or a cycle which is an 
integral multiple of khe light emission cycle. 

56. The coordinate input apparatus according to 
claim 49, wherein said calculation means calculates 
relative three-dimensional coordinates of said 
designation means with respect to the plurality of line 
sensors, based on a plurality of two-dimensional data 
and difference between the uwo-dimensional data 
determined by said plurality \of line sensors. 



57 . The coordinate inp^t apparatus according to 
20 claim 55, wherein each of said plurality of line sensors 
is a ring-type CCD comprising a cyclical charge transfer 
path constructed with a plurality of cells, 

wherein each charge is simiALtaneously transferred 
from arbitrary photoelectric transducers arranged in 
25 line to the cyclical charge transfer path and circulated 
in the cyclical charge transfer path in a cycle 
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synchronous wrfch turning on and off the electronic 
shutter functionX and each time the charge circulates 
once, new charge is\added from the same photoelectric 
transducer and accumulated . 

58. The coordinate input apparatus according to 
claim 57, wherein in each\of said plurality of line 
sensors, a signal reader is connected to a cell of the 
cyclical charge transfer pakh, and outputs a voltage 
proportional to a charge passing the cell to an external 
unit . \ 

59. The coordinate input\ apparatus according to 
claim 57, wherein the electronic shutter function is 
turned on at each timing of light-on and light-off of 
the light emission device, and transfers charges 
accumulated at each timing to an adjabent cell in the 
cyclical charge transfer path. \ 

60. The coordinate input apparatus according to 
claim 58, wherein the signal reader reads\ out a voltage 
proportional to a difference between charges of two 
adjacent cells. \ 

61. The coordinate input apparatus a&cording to 
claim 57, wherein in said plurality of line sensors, a 
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control f or \:irculating a charge while accumulating 
charges by turning on and off the electronic shutter 
function, and a control for circulating a charge while 
halting the accumulation of charges by turning off the 
electronic shutter function , are executed by an external 
unit. \ 

62 . The coordinate input apparatus according to 
claim 57, wherein in said plurality of line sensors, a 
number of times of accumulation of the charge is 
controlled in accordance with aVreceived amount of light 
which has been emitted by the light emission device. 

63 . The coordinate input apparatus according to 
claim 55, wherein the light emission Nievice emits light 
based on one of a plurality of different modulation 
signals modulated \by a carrier frequency higher than the 
predetermined cyclA, and 

selection from the plurality of different 
modulation signals is\made by the plurality of switches. 

64. A control method of a coordinate input 
apparatus for inputting three-dimensional coordinates, 
comprising the steps of: \ 

determining a three-din^nsional position where a 
light emission device exists by receiving light, emitted 
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by a designation device having the light emission device 
and a plurality of switches, with a plurality of line 
sensors; 

receiving \light, emitted by the light emission 
device, with a phc&toreception device; 

binarizing arr^output signal of the photoreception 
device; and 

calculating three\dimensional coordinates of a 
position of the designation device based on a binarized 
signal outputted in said binarization step and a 
determined value obtained by cs(ie plurality of line 
sensors . 




65, 



The control method of a coordinate input 



)paratus according to claim 64, wherein said 
binarization skep comprises a generation step of 
generating a threshold value signal for binarizing the 
output signal, 

wherein a lev^l of the threshold value signal 
20 generated in said generation step is formed by a sum of 
a first signal, a second, signal, and a third signal. 
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66. The control method of a coordinate input 
apparatus according to claim ^65, wherein the first 
signal is generated by inputting the output signal of 
the photoreception device to a low-pass filter, a delay 
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circuic^ and a damping circuit, 

67 . \ The control method of a coordinate input 
apparatus according to claim 65, wherein the second 
signal is a constant signal generated based on a DC 
voltage. 
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68. The control method of a coordinate input 
apparatus according 6p claim 65, wherein the third 
10 signal is generated by\ inputting the binarized signal, 
output ted in said binar\zation step, to a NOT circuit 
and a damping circuit. 
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69. The control method of a coordinate input 
15 apparatus according to claim 6^, wherein said plurality 
of line sensors comprise: 

a line sensor arranged in a\ first direction; and 
a line sensor arranged in a second direction which 
is perpendicular to the first direction, 
20 wherein at least one of the fiirst or second 

direction includes a plurality of line sensors. 
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70. The control method of a coordinate input 
apparatus according to claim 64, wherein the light 
emission device emits light in a predetermined cycle, 
each of said plurality of line sensors comprises an 
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electronic shutter function, and the electronic shutter 
function\is turned on and off with a phase synchronous 
with the lasght emission cycle of the light emission 
device or a c^cle which is an integral multiple of the 
light emission \cycle . 

71. The control method of a coordinate input 
apparatus according t^ claim 64, wherein in said 
calculation step, relative three-dimensional coordinates 
of the designation devicet with respect to the plurality 
of line sensors are calculated based on a plurality of 
two-dimensional data and difference between the two- 
dimensional data determined by said plurality of line 
sensors . \ 

72 . The control method of V coordinate input 
apparatus according to claim 70, wherein each of said 
plurality of line sensors is a ring-t^pe CCD comprising 
a cyclical charge transfer path constructed with a 
plurality of cells, \ 

wherein each charge is simultaneously transferred 
from arbitrary photoelectric transducers aAranged in 
line to the cyclical charge transfer path ana circulated 
in the cyclical charge transfer path in a cycle 
synchronous with turning on and off the electronic 
shutter function, and each time the charge circulates 

- 96 - \ 



once, new^charge is added from the same photoelectric 
transducer V and accumulated. 



73. The\ control method of a coordinate input 
apparatus according to claim 72, wherein in each of said 
plurality of line feensors, a signal reader is connected 
to a cell of the cyclical charge transfer path, and 
outputs a voltage proportional to a charge passing the 
cell to an external urAt. 

74. The control method of a coordinate input 
apparatus according to claim 72, wherein the electronic 
shutter function is turned on at each timing of light-on 
and light-off of the light emission device, and 
transfers charges accumulated at each timing to an 
adjacent cell in the cyclical charge transfer path. 

75. The control method of ^ coordinate input 
apparatus according to claim 73, whferein the signal 
reader reads out a voltage proportional to a difference 
between charges of two adjacent cells\ 

76. The control method of a coordinate input 
apparatus according to claim 72, whereiri in said 
plurality of line sensors, a control for \ circulating a 
charge while accumulating charges by turnkng on and off 
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the electronic shutter function, and a control for 
circulating^ charge while halting the accumulation of 
charges by tuWng off the electronic shutter function, 
are executed by\an external unit. 

5 \ 

77. The cofitrol method of a coordinate input 

apparatus according \o claim 72, wherein in the 
plurality of line sensds^, a number of times of 
accumulation of the charg\is controlled in accordance 
10 with a received amount of light which has been emitted 
by the light emission device. 

78. The control method of\a coordinate input 
apparatus according to claim 70, wherein the light 

15 emission device emits light based on\ne of a plurality 
of different modulation signals modulaW by a carrier 
frequency higher than the predetermined cycle, and 

selection from the plurality of different 
modulation signals is made by the plurality\f switches. 

79. A compVter-readable memory storing program 
codes for controlling a coordinate input apparatus which 
inputs three-dimensional coordinates, said memory 
comprising: 

25 program codes forVi determining step of 

determining a three-dimensional position where a light 
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emission^ device exists by receiving light, emitted by a 
designation device having the light emission device and 
a plurality\of switches, with a plurality of line 
sensors; \ 

program codes for a photoreception step of 
receiving light ,\ emitted by the light emission device, 
with a photoreception device; 

program codes; for binarization step of binarizing 
an output signal of Vhe photoreception device; and 

program codes for calculation step of calculating 
three-dimensional coordinates of a position of the 
designation device based\on a binarized signal outputted 
in said binarization step\and a determined value 
obtained by the plurality of line sensors. 

80. A coordinate inpun apparatus for detecting a 
position of a light spot, generated on a predetermined 
two-dimensional coordinate surfaae with light emitted by 
a designation device which emits right in a 
predetermined blinking cycle, and for outputting 
detected coordinate data, said apparatus comprising: 

a first photoreception sensor for detecting from 
the light spot, a light emission position in two- 
dimensional direction; \ 

a second photoreception sensor for detecting from 
the light spot, time series variance of light emitted; 
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synchronization control means for synchronizing 
detection operation of said first photoreception sensor 
with the blinking^ cycle of light in the light spot based 
on the time serieswariance of the light spot detected 
by said second photoreception sensor; and 

calculation meank for calculating coordinates of 
the position of the lighK spot, generated on the two- 
dimensional coordinate surface, based on a signal 
outputted from said first photoreception sensor brought 
to a synchronous state by said Synchronization control 
means . 



81. Tbe coordinate input apparatus according to 
claim 80, whereof said first photoreception sensor 
includes two line sensors arranged in two directions 
which are not parallel 



82. The coordinate Nlnput apparatus according to 
claim 81, wherein each of the\^.ine sensors is a ring- 
20 type CCD having a photoelectric \ransducer and a ring- 
shaped charge transfer path capable^ of consecutively 
adding and accumulating a charge generated in the 
photoelectric transducer, 

said synchronization control means \ontrols the 
25 ring- type CCD such that the photoelectric t^vansducer 
performs photoelectric conversion in synchronization 
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with tne blinking cycle of light in the light spot, and 
that a charge generated by the photoelectric conversion 
is circulated in the charge transfer path and is 
consecutively Vdded and accumulated in synchronization 
with the blinkina cycle, and 

said calculation means sequentially reads out the 
charge accumulated o^n the charge transfer path as an 
electric signal, and based on difference of the read 
electric signals, calculates coordinates of the position 
of the light spot generated on the two-dimensional 
coordinate surface . \ 

83 . The coordinate input apparatus according to 
claim 82, wherein said synchronization control means 
changes a period of adding and accumulating the charge, 
generated in the photoelectric transducer, in the charge 
transfer path in accordance with theV amount of light in 
the light spot. \ 

84 . The coordinate input apparatus according to 
claim 80, wherein each time coordinate data of the light 
spot for a point is processed, said synchronization 
control means detects a light-on period start timing or 
end timing in the blinking cycle of light in\the light 
spot based on the time series variance of the\light spot 
detected by said second photoreception sensor and 



- 101 - 



synchronizes detection operation of said first 
photcnreception sensor with a timing which has been 
deviatecl from the detected timing by a predetermined 
time period. 

85. Tne coordinate input apparatus according to 
claim 80, wherein the designation device comprises 
modulation means Vor modulating a light-on cycle of 
blinking light by a carrier frequency sufficiently 
higher than a blinking frequency, and 

said synchronization control means comprises a 
waveform processor whicl\ inputs an electric signal, 
representing the light spot detected by said second 
photoreception sensor, to a\band-pass filter having 
substantially the same resonance frequency 
characteristic as the carrier frequency, to extract only 
a frequency component substantially the same as the 
carrier frequency included in the electric signal. 

86. The coordinate input apparatus according to 
claim 80, wherein the designation device further 
comprises an operation switch and modulation control 
means for controlling said modulation means Vo modulate 
or not modulate according to operation of the \switch, 
and \ 

said synchronization control means comprises. 
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detection nWis for detecting an operation state of the 
switch by determining whether or not modulation has been 
performed by saicNmodulation means based on a time 
series variance of tfc^e electric signal representing the 
light spot detected byxsaid second photoreception sensor 

8V. A control method of a coordinate input 
apparatus\which detects a position of a light spot, 
generated ok a predetermined two-dimensional coordinate 
surface with \Light emitted by a designation device which 
emits light in\a predetermined blinking cycle, and 
outputs detected\coordinate data, said method 
comprising: \ 

a first detection step of detecting from the light 
spot, a light emissiorl position in two-dimensional 
direction, by using a f\rst photoreception sensor; 

a second detection ^step of detecting from the 
light spot, time series variance of light emitted, by 
using a second photoreception^ sensor; 

a synchronization control, step of synchronizing 
detection operation of the f irst\photoreception sensor 
with the blinking cycle of light in the light spot based 
on the time series variance of the Mght spot detected 
by the second photoreception sensor; and 

a calculation step of calculatingXcoordinates of 
the position of the light spot, generateaVon the two- 
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dimensional coordinate surface, based on a signal 
outputted frWn the\first photoreception sensor brought 
to a synchronous staue in said synchronization control 
step. \ \ 

88. The control method of the coordinate input 
apparatus according claim 87, wherein the first 
photoreception . sensor Yncludes two line sensors arranged 
in two directions. which Nare not parallel. 

89 . The control method of the coordinate input 
apparatus according to claim N8 8, wherein each of the 
line sensors is a ring-type CCB having a photoelectric 
transducer and a ring-shaped charge transfer path 
capable of consecutively adding and accumulating a 
charge generated in the photoelectric transducer, 

in said synchronization control step, the ring- 
type CCD is controlled such that the photoelectric 
transducer performs photoelectric conversion in 
synchronization with the blinking cycle\of light in the 
light spot, and that a charge generated lW the 
photoelectric conversion is circulated in Vhe charge 
transfer path and is consecutively added and accumulated 
in synchronization with the blinking cycle, and 

in said calculation step, the charge accumulated 
in the charge transfer path is sequentially read out as 



- 104 - 



an electric signal, and based on difference of the read 
electric\signals, coordinates of the position of the 
light spot Venerated on the two-dimensional coordinate 
surface are Calculated. 

90. The control method of the coordinate input 
apparatus according to claim 89, wherein in said 
synchronization cbntrol step, a period of adding and 
accumulating the charge, generated in the photoelectric 
transducer, in the charge transfer path is changed in 
accordance with the ainount of light in the light spot. 

91. The control method of the coordinate input 
apparatus according to OLLaim 87, wherein in said 
synchronization control atep, each time coordinate data 
of the light spot for a podnt is processed, a light-on 
period start timing or end Vtiming in the blinking cycle 
of light in the light spot As detected based on the time 
series variance of the light \spot detected by the second 
photoreception sensor and detection operation of the 
first photoreception sensor is \synchronized with a 
timing which has been deviated firom the detected timing 
by a predetermined time period. \ 

92 . The control method of the coordinate input 
apparatus according to claim 87, whferein the designation 
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device comprises a modulator for modulating a light-on 
cycle of blinking light by a carrier frequency 
sufficiently hig\er than a blinking frequency, and 

said synchro^i zat ion control step comprises a 
waveform processing sYep of inputting an electric signal, 
representing the light Vpot detected by the second 
photoreception sensor, tcXa band-pass filter having 
substantially the same resonance frequency 
characteristic as the carrieA frequency, to extract only 
a frequency component substantially the same as the 
carrier frequency included in th® electric signal . 



93 . The control method of t\ie coordinate input 
apparatus according to claim 87, wheAein the designation 
15 device further comprises an operation \>witch and a 

modulation controller for controlling tl\e modulator to 
modulate or not modulate according to operation of the 
switch, and 

said synchronization control step comprises a 
20 detection step of detecting an operation statue of the 

switch by determining whether or not modulation has been 
performed by the modulator based on a time series 
variance of the electric signal representing the\ light 
spot detected by the second photoreception sensor) 



94. A computer-readable memory storing prognram 
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codes for controlling a coordinate input apparatus which 
detects a position of a light spot, generated on a 
predetermined tWo-dimensional coordinate surface with 
light emitted by as, designation device which emits light 
in a predetermined blinking cycle, and outputs detected 
"coordinate data, said memory comprising: 

program codes foV a first detection step of 
detecting from the light\spot, a light emission position 
in two-dimensional direction, by using a first 
photoreception sensor; \ 

program codes for a second detection step of 
detecting from the light spot, tiime series variance of 
light emitted, by using a second photoreception sensor; 

program codes for a synchronization control step 
of synchronizing detection operation\of the first 
photoreception sensor with the blinking cycle of light 
in the light spot based on the time series variance of 
the light spot detected by the second photoreception 
sensor; and \ 

program codes for a calculation step &f 
calculating coordinates of the position of the light 
spot, generated on the two-dimensional coordinate 
surface, based on a signal outputted from the first 
photoreception sensor brought to a synchronous sfeate in 
said synchronization control step. \ 
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